Melatonin directly stimulates the secretion of progesterone by human and bovine granulosa cells in vitro.
Melatonin, at concentrations and periods of exposure reflecting those present during the circadian cycle, was investigated for its influence on steroid production by granulosa cells cultured in serum-supplemented medium. At high (200 pg/ml) but not low (20 pg/ml) physiological concentrations, melatonin significantly stimulated progesterone production by human granulosa cells. This response was independent of the overall level of cell activity and was seen under the different culture conditions associated with different culture media. Exposure to melatonin for 8 h significantly stimulated progesterone secretion to a level similar to that achieved under continuous exposure, and the effect was reduced to control levels during subsequent periods in which no melatonin was added. Melatonin had no consistent effect on aromatase activity in the conversion of stored or serum-available androgen to oestradiol. Melatonin significantly stimulated progesterone production by bovine granulosa cells in vitro, at concentrations similar to those present during the endogenous nocturnal rise (100-400 pg/ml). This response to physiological conditions by human and bovine cells suggests a role for melatonin in the regulation of progesterone production by the ovary.